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ABSTRACT
VR light curve3 have been obtained for 16 faint variable stars with periods shorter than 1 day. Although, as
expected, most of the light curves are typical of Bailey-type ab RR Lyrae stars, some have slower rises to
maximum and flatter tops. Fourier decomposition was performed to further explore these trends. Combining
these data with previously published Fourier decompositions of RR Lyrae light curves, we find that the
Fourier coefficients are essentially constant for periods shorter than three-quarters of a day for Bailey-type ab
RR Lyrae stars but that the amplitude ratios, R(12), R(13), and R(14), decrease and the phase differences, 4(21)
and 4(31), increase at longer periods.
This photometry lends support to the previous suggestion that the star XZ Cet is a good candidate for a
Galactic anomalous Cepheid, and we add BW Com as another possibility. When the Fourier parameters for
known anomalous Cepheids are compared with those of the RR Lyrae stars, it is found that the scatter precludes an unambiguous segregation of the anomalous Cepheids from the RR Lyrae stars. The longest period
star in our sample, V742 Cyg (period = 0.94 days) is possibly a type I1 Cepheid but an unambiguous conclusion does not seem possible from Fourier decomposition.
Subject headings: stars: Cepheids - stars: pulsation - stars: RR Lyrae
I. INTRODUCTION

Among the stars in the fourth edition of the General Catalogue of Variable Stars (Kholopov 1985, 1987; hereafter
referred to as the GCVS), pulsating variables in the period
range from about three-quarters of a day to slightly more than
a day are considerably less common than those of either longer
or shorter period. The known examples are mostly faint and
have been little studied. Nonetheless, there is reason to believe
that interesting stars are to be found in that region. These may
include the longest period RR Lyrae stars, the shortest period
type I1 Cepheids (especially if some of them are overtone
pulsators), and galactic anomalous Cepheids if any exist.
Simon and Teays (1982) analyzed the light curves of field RR
Lyrae stars using Fourier decomposition. The Bailey-type c
stars separated clearly from the type ab stars in the Fourier
diagrams. There was little evidence of changes in the Fourier
parameters for the type ab stars over the range from 0.36 days
to 0.75 days. However, the longest period star in the sample,
XZ Cet, stood out; it had Fourier parameters similar to the
shorter period type c stars. An examination of the light curve
shows that, like those of type c stars, it is sinusoidal in appearance. As a possible explanation, Simon and Teays suggested a
period resonance among the longest period type ab RR Lyrae
stars. XZ Cet would then simply be a star which happened to
fall very near that resonance. In a subsequent study (Teays and
Simon 1985), they obtained the effective temperature from the
energy distribution of XZ Cet and constructed pulsational
models. That work cast doubt on the existence of a suitable
resonance, and it was suggested that XZ Cet was either a shortperiod, overtone type I1 Cepheid or an anomalous Cepheid.
The modeling favored the latter.
Petersen (1984) carried out Fourier analysis of RR Lyrae
stars in o Cen. He found that at periods less than about 0.75
days the Fourier coefficients behave similarly to what was
found for the field stars. However, at longer periods, not represented in the field star sample, there is a trend for decreasing
amplitude ratios and increasing phase differences. However,

O American Astronomical Society

XZ Cet still stands out as peculiar, particularly in the R(21) and
4(2l) diagrams.
In order to clarify the status of XZ Cet, to define the field RR
Lyrae sequence in the Fourier diagrams at long period, and to
search for other types of stars in this period range, we undertook a program of photometric observations of stars with
periods less than a day. Some photoelectric observations were
reported by Loomis, Schmidt, and Simon (1988). However,
with the photoelectric photometer it was not possible to reach
stars fainter than about 13th magnitude so the sample was very
limited. A CCD photometer is now in operation at Behlen
Observatory and the sample available is much larger. This
paper reports results from that instrument.
11. OBSERVATIONS

The observations were all made with the CCD photometer
on the 0.7 m telescope at Behlen Observatory between 1987
June and 1989 April. This device has been described by
Schmidt (1989, 1990) but a few relevant details will be given
here. The photometer employs a TI 4849 CCD which covers an
area of the sky of 219 by 413 with the long axis oriented eastwest. The pixel size, 0'!44, is considerably smaller than typical
seeing at Behlen Observatory which has a median value of 218
(FWHM). For the observations described here, V and R filters
which reproduce the Cousins system were used.
For observations prior to 1988 March, JD 2,447,220, stellar
magnitudes were extracted from the CCD frames using a simulated aperture with a diameter of 40 pixels or 1716. This was
chosen to be reasonably close to the aperture size ( 2 0 ) which
was generally necessary with our photoelectric photometer at
Behlen Observatory. An aperture optimization algorithm
(Schmidt 1990) was used to extract stellar magnitudes for
observations beginning in 1988 March. With this algorithm
and average seeing about 70 pixels are included in the star
aperture. The sky level was taken to be the mean of 768 pixel
values within a hollow square region 45 pixels on a side-centered on the star image. The determination of the sky level
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